Detection of begomoviruses in clarified plant extracts: a comparison of standard, direct-binding, and immunocapture polymerase chain reaction techniques.
ABSTRACT Three polymerase chain reaction (PCR) techniques-standard PCR (Std-PCR), direct-binding PCR (DB-PCR), and immunocapture PCR (IC-PCR)-using degenerate primers were optimized and evaluated for the detection of begomoviruses. Tomato leaf samples were ground in three different extraction buffers and subjected to Std-PCR. The effect of the buffers on the detection limits of amplification of the virus (detection of the initial and end points of dilution) was determined. With the optimal extraction buffer determined by the first experiment, the antibody concentration and incubation conditions for IC-PCR were evaluated to determine the requirements for maximum capture of antigens during the capture phase of the technique. The incubation conditions of DB-PCR were also investigated to determine the most favorable conditions for adsorption of the viral template. The reproducibility of all assays was evaluated. With the results of the optimization experiments, the applicability of the three techniques to different plant species was assessed. Extracts of plant species belonging to three families were subjected to the optimized Std-, DB-, and IC-PCR protocols. Std- and IC-PCR both achieved reproducible detection of begomoviruses, but the detection limits and amplified band intensity for all plant species tested were superior for the latter. DB-PCR was an unreliable method of detection, because of poor reproducibility and low intensity of amplified bands. These results indicate that the optimized IC-PCR detection system using degenerate primers is the most effective for the detection of begomoviruses in clarified plant extracts.